Redox remodeling allows and controls B-cell activation and differentiation.
During their differentiation to antibody-secreting plasma cells, B lymphocytes undergo dramatic changes in metabolism, structure, and function. Here we show that this transition entails extensive intra- and extracellular redox changes. Lipopolysaccharide (LPS)-driven activation and differentiation of naïve murine B splenocytes is paralleled by increased production of reactive oxygen species (ROS) from different sources, followed by a strong antioxidant response. This response includes upregulation of thioredoxin and of the cystine transporter xCT, and increased production and extracellular release of nonprotein thiols, mainly glutathione (GSH) and cysteine. Although ROS levels are higher in late-differentiating B cells, an early oxidative step is likely required to start the differentiation program, because inhibition of NADPH oxidase-dependent early ROS production impairs B-cell activation and differentiation. Addition of reducing agents such as 2-ME results in increased IgM secretion per cell, suggesting that the antioxidant response not only is aimed at restoring the redox homeostasis but also plays a functional role. A highly reduced environment coincident with the presence of large ROS-producing cells is observed in histologic sections of spleens from immunized mice, indicating that the redox modifications observed in LPS-induced B-cell differentiation in vitro occur also in vivo during physiologic immune responses.